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Safety a statutory mission
Sales in 2018

Employees worldwide
Accreditations

System certifications

Vehicle inspections
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1925

Founded in
Berlin as a
registered
association

1960

Approved as a
vehicle testing
organization

1970

\

Presentin
workshops at
the end of the
1970s

1990

Development of a
comprehensive
inspection
network in
Eastern Germany
o

o

1996

Q
New
organizational

and strategic
focus

1998

Advancement of
international
expansion

@

2005

‘:\\ﬂj"‘:':'\‘
a kg L
S
M o Market entry
arket entry into automotive
_Set-up _Of the |into product testing in
industrial certification New Zealand
inspection
business

2009

2007

Market entry into
energy and
process
industries

5

2014

2015
2012

Expansion of
consulting for
organizational
and process
safety

y
)

2016

Market entry
EMC- /
Wireless
testing

) R

Combining
testing expertis
automated drivin
and connected’ i
mobility b,

2017

¢~

Biggest t‘ <’
independent
test track fol
automated an
connecte

driving i




From 2016...

1-2% of vehicles sold are
equipped with basic partial
automation (L2) technologies

<1% of passenger miles
travelled currently carried out
using shared mobility

12% of cars equipped with
embedded connectivity, generating
revenues of less than $1.5 billion

Less than 5% of vehicles sold
have XEV powertrains

Source: The Automotive Re! ‘.
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. o tomorrow

80% of the top 20 OEMs are
planning to have AV L4+ by 2025

16% of customers already reportg&i
they would use shared mobility in
the future

Percentage of consumers ready t
change car brand for better
connectivity doubled in last 2 ye:



Source:

CO, emission values (g/km), normalized to NEDC
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Regulator
electrif

Source: Global Automotive E

2019

10

11

Battery electric vehicles
Connectivity and digitalization |
Fuel cell electric vehicles
Hybrid electric vehicles

Understanding the mobility %
ecosystem

Autonomous & self-driving vehicles

Market growth in emerging markets
Mobility-as-a-service/Car sharing

Creating value out of big data

Platform strategies and
standardization of modules

Downsizing of internal combustion
engine(ICE) o _‘



Autonomous

Source: Global Automotive E

Technology clusters?

Single transaction
>USD 1bn

Total disclosed investment amount since 2010

B <USD 1bn

USD bn

Average invest |

2010-13

Yy

000000600600

Gesture/voice
recognition

User interface
technologies

Autonomous
solutions

Sensors/semi-
conductors

Backend and cyber
security

Telematics

Parking and mobility
optimization

Electrification/energy
storage

Vehicle leasing and
fleet management

Sharing solutions
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Tier 2 supplier
(modules or components)

Tier 3 supplier

(raw material, intermediate goods, or
components)

New hub-and-spoke

Source: A.T. Kearney anal

Tier-x
supplier

Device
manufacturers

Online
players



High-tech device

manufacturers
Apple Samsung

efc.

Nokia Audi Huawei

Telefonica

b Toyota BMW
B Software Google _ China  Telecom
B providers e Mercedes-Benz T-Mobile Unicom companies
Microsoft ' o Vodar
Traditional etc. ocaiis
ARS BT LNIEVEE  Huawei
Online hatsAnp Renault Nissan Vg
_ Deezer Infrastructure
services Faurecia BOSCH etc. providers
S Audible _ Volkswagen
Pandora e \/ Y Siemens
Facebook etc. Glotipon

Foursquare Twitter
Social communities

Source: A.T. Kearney analy



Phase 2, ~2027 Phase 3, ~2032

'Phase 1, ~2023

Low speed High speed Low speed

: .L‘. o
- Nighttime Rural nghttlme

Peak hours Suburban Peak hours 6 Suburban Peak hours

Bad weather Urban Bad weather Urban Bad weather

ngh speed Low speed

Rural nghttlme

Technology ready and early Start of mass Full adoption with pe
adoption of constrained Level commercialization of Level 4
: technology

L
Source: How China v
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DEKRA Klettwitz
Technical Center

* Lausitzring race track

« DEKRA Technology
Center (DTC)

. Build innovation and
validation center for
future mobility

R L o N O

technology >

. Invest more that 30 o
million dollars in the ’i

[

first stage of
development of the
new test compound
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5GAA C-V2X testing event
successfully demonstrates
exceptional level of
Interoperability at the

i automotive proving ground
] of host and 5GAA member
DEKRA

5CAA>

Automotive Association
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DEKRA R&D and Connected Vehicle Testing at Malaga - Infrastructure

* DSRC RSUs and OBUs from different ¢ CAN bus monitoring lights, toll bridges)

manufacturers *  Video registration * Andsoon...

o VRGO sy epeens ar QLB ST RS Environment simulation equipment: traffic signs,

¢ SDK for development of applications for OBUs traffic lights, road cones, vehicles and pedestrian
and RSUs simulators, ...
* V2X development environment, capable of * 2G, 3G and 4G coverage

emulating several different OBUs and RSUs, as
well as monitoring and validation of the message
exchange ¢ Support for cellular V2X (PC5)

* LTE-Adv-Pro and 5G coverage

* Sniffer tools * mobile traffic obstacles (guardrails, curbstones)

* D-GNSS (base and mobile units) * mobile traffic management systems (signs, traffic
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Mobile Communications Wi-Fi

A GLOBAL INITIATIVE Regulatory
[CTIA Authorized Test Lab

Connected Car

OmniAir
r International Type Approval
FC ] nen s

NFC - RFID
FORUM

MirrorLink F—

Bluetooth® )—4 GBBIuetooth”

CTIA Authorized Test Lab |

CAR

Allseen p——

Ready for Market TACS4 Wireless Charging

. \ WIRELESS POWER
4 AirFuelAlliance Q

DEKRA R&D and Connected Vehicle Testing at Malaga

> ALLSEEN
<> ALLIANCE

R4M ars@ @ TACS 4

Most Complete Laboratory Testing Services for Connectivity in the Market

+ DEKRA has a complete range of test equipment, accreditations and world class testing facilities
to provide testing services for its international customer base.

« DEKRA s authorized and accredited laboratory for many wireless communication technologies.



DEKRA takes ambiti

= Lane Change
Warning
= Blind Spot

= Smartphone
Integration
= Communicati
e on. & Hands
TS5 1] free Calling
- = In Vehicle
MiFi

= In Vehicle TV

Test Track only

Test Track & Laboratory

o3

= Lane Keeping = Key Parking = Driving on
Assistant = Traffic Jam Motorway
= Park Assistant Assistant = Driving in a
= Cruise Control = Parking Traffic Jam
Assistant
= Charge = Safety = Road Hazard| = Highway
Points Tracking & Signaling Tolling
Networking eCall (RHS) = Parking
= Paying & = Drive Assist. | = Sighage Control
Billing & Navigation Applications
= Maintenance
& Support

= Driving in Town

= Fully Driverless

= Valet Parking Driving
= Sensors / = Functional
Actuators Safety
(TPMS, RKE)| = Attack
= Radars Protection
= |nformation
Privacy




Battery
v

Functional safety (Type approval,
IEC 26262)

Electrical safety (CB, EN 50604,
ISO 18243, KEMA KEUR, IEC
62660)

Performance testing (ISO 12405,
ISO 18243, ISO 15118, IEC
62660)

Development testing

Validation testing

Communication protocols (CHAdeMO,
CCS)

Market specific requirements (EV READY,
SAE J1772, IEC 61851, UL 2202, UL
2594)

Functional safety (IEC 26262, IEC 61508,
IEC 61439, IEC 61851, IEC 62196)

Electrical safety (KEMA KEUR, CB, ISO
26262, ISO 15118, IEC 61851, IEC 62752,
UL 2231)

Performance testing (IEC 62116)

Wireless testing (IECEE 802.11p/WiFi,
OCPP, 3G/4G/5G)

Development testing

Validation testing

Electronis &
Components

Type approval
KEMA KEUR

QE

R10

El, E4

ISO 15118
Development testing
Validation testing

Other connected car services




Unique model, Slienle 20 and early testing Test Area
Bl el 2ieleltieiilon Test Track (Klettwitz, Germany).

Configurable, to set up complex scenarios,

i
Proven expertise a

Modern test labs, advanced test tools and professional experts

]
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Autonomous Driving

Shared Mobility
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